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Abstract of JP6314130 

PURPOSETo enable accurate temperature 
control with a small error by a home electric 
heating controller, etc., by varying and 
controlling the electric feeding rate to a load 
with a trigger phase matched with the phase of 
the power source. CONSTITUTIONS counter 
circuit 15 which counts zero-cross detection 
pulses of a zero voltage sensor 12 supplies a 
reset signal to a flip-flop(FF) circuit 18 when its 
counted value reaches a specific value. 
Therefore, the FF circuit 18 is reset at the end 
of one control cycle to stop driving a zero- 
cross trigger pulse generating circuit 14 and 
also stops supplying electric power to the load 
2. When the electric power supply is 
interrupted, on the other hand, the counter 
circuit 15 begins to count pulses again and 
when its counted value reaches a specific 
value latched in a latch circuit 16, a 
comparator circuit 17 outputs a set signal to 
set the FF circuit 1 8; and the pulse generating 
circuit 14 is driven again to restart supplying 
the electric power. Therefore, control for 
holding, for example, an electronic carpet at 
desired temperature can be performed in 
extremely short cycles of a one-over-several 
second. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power switch which intervenes between AC power supply and a load and energizes a 
part for a half wave at the maximum to said load in response to a trigger pulse, The null voltage 
sensor which detects this and outputs a zero cross detection pulse in case the output voltage of said 
AC power supply crosses null voltage, Counting of the zero cross detection pulse of this null voltage 
sensor is cyclically carried out within the limit of constant value, a series of counting as which ends 
are specified by 2 enumerated data of the arbitration by which remote setting is carried out -- the 
alternating current power control unit characterized by providing during a period the output voltage 
of said AC power supply, and the control section which supplies the zero cross trigger pulse of an 
inphase to said power switch. 

[Claim 2] said control section ~ counting of said constant value — with the counter circuit which 
outputs a reset signal at the event As compared with the predetermined value beforehand set up in 
the enumerated data of this counter circuit, when both were in agreement, it is a set signal. The 
comparator circuit to output, The flip-flop circuit set or reset in response to the set signal of this 
comparator circuit, and the reset signal of said counter circuit, The alternating current power control 
unit according to claim 1 characterized by having the zero cross trigger pulse generating circuit 
which drives with the set output or reset output of this flip-flop circuit, and supplies a zero cross 
trigger pulse to that power switch in an actuation period. 

[Claim 3] The power control unit according to claim 1 which operates when said AC power supply 
carries out energization initiation to said load, carries out adjustable [ of at least one side of the 2 
enumerated data which carry out remote setting to said control section ] gradually, and is 
characterized by providing the arithmetic circuit which makes the duty factor to said load increase 
gradually. 

[Claim 4] When said output voltage which the electrical-potential-difference detector which detects 
the output voltage of said AC power supply, and this electrical-potential-difference detector detect 
descends below to the constant value set up beforehand, adjustable [ of at least one side ] is carried 
out among 2 enumerated data which carry out remote setting to said control section, and said load is 
faced. Power control unit according to claim 1 characterized by providing the arithmetic circuit to 
which ******** i s reduced. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the suitable alternating current power control unit for power control of a 
home electric heat control unit etc. 
[Description of the Prior Art] 

The electric heat control unit of a heater, or cookware or a sanitary fixture which uses electrical 
energy as a heat source is various, and is put in practical use. The point that electric heat control 
units differ greatly as compared with a motor control unit or ramp-control equipment has the large 
time constant of a load, and is that to some extent slow control is permitted. In fact, the so-called on- 
off control method which is intermittent in between a load and power sources according to the 
polarity of system deviation is used abundantly at electric heat control of a home electric appliance 
like an electric kotatsu or an electronic carpet. 

For the alternating current power control unit 1 shown in drawing 6, the load 2 which consists of a 
heating element which is equipment for controlling an electronic carpet to the temperature of choice, 
and generates heat by energization is. It has connected with AC power supply 4 through the power 
switches 3, such as a triac. As the temperature of choice set up through the temperature setter 5 was 
measured with actual carpet temperature in the arithmetic circuit 6 in which a microcomputer 
function is carried and was shown in drawing 7 (A) and (B), when the carpet temperature which a 
temperature sensor 7 detects does not fulfill the temperature of choice, the power switch 3 is closed 
in response to the command from an arithmetic circuit 6, and temperature up by continuation 
energization is planned. And if carpet temperature exceeds the temperature of choice, a condition as 
it is will be maintained until it carries out Kaisei of the power switch 3 at the event and carpet 
temperature falls several degrees from the temperature of choice by the heat leakage from a carpet 
front face. 

For this reason, actual carpet temperature is a period ("on" period of the power switch 3) when 
adjustable control will be carried out at in the range which had fixed width of face in the temperature 
bottom of choice, and a carpet front face is sensed to be directly warm to the skin, 
the period ("off period of the power switch 3) somehow sensed warm only by remaining heat — 
clarifying --****-- comfortable heat insulation effect with little effective temperature change ** — 
it was far. Moreover, since carpet temperature swayed from the temperature of choice to the down 
side, it had to be set as still higher temperature, and since reactive power increased, there was a 
problem of moving against economization of heating expense. The alternating current power control 
unit 1 which takes such an on-off control method further again Since energization of as opposed to 
[ that power dissipation is also during a closing period ] a load 2 in the power switch 3 is performed, 
For example, at the ordinary homes of breaker capacity 20 A, in spite of using simultaneously the rice 
cooker of power dissipation 800W, and the electronic carpet of 640 W When power dissipation uses 
the iron which is 700 W for not knowing, the total power consumption is set to 2140W, a breaker 
operates, and the situation where cooking rice with the normal rice cooker which it is [ rice cooker ] 
in the middle of of operation, and had energization severed goes wrong is also expected. This is 
because flash maximum electric power tends to cross the **** limitation G f************j na 
breaker lightly in process of on-off control. 

On the other hand, an on-off control method is a rectifying device about a triac as an alternating- 
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current-power control system which differs in a method. The phase control method by the power 
switch 3 used by carrying out is learned. An arithmetic circuit 6 will carry out the trigger of the 
power switch 3 energized in response to a trigger pulse to it being also at the trigger phase according 
to control-objectives power, this kind of phase control method will make it flow through the power 
switch 3 to the point that alternating voltage crosses a zero electrical potential difference using the 
property of a triac, and the power switch 3 will energize a part for a half wave at the maximum. 
[Problem(s) to be Solved by the Invention] 

Although adjustable control of the "on" period of the power switch 3 is carried out for every half 
cycle of a power line period also after reaching the temperature of choice when carpet temperature 
does not fulfill the temperature of choice or, the conventional alternating current power control unit 1 
of the above-mentioned phase control method Since the power switch 3 is the configuration closed 
as it is also at the phase according to a control power target regardless of the power-source phase of 
AC power supply, it is at the energization initiation event to a load 2. The remarkable load current 
took in an instant, and was energized or intercepted, and, as a result, the abrupt change of the load 
current was holding the technical problem that a radio noise was generated. Such a radio noise is a 
fluorescent lamp noise. Like the starting noise of an electric refrigerator etc. For a television 
receiver, audio equipment, or other household-electric-appliances devices that are called a remote 
control control unit It is the ringleader which does a direct indirect failure, and the conventional 
alternating current power control unit 1 which surely causes such a radio noise failure once in 1 
control period T being intermittent, but the technical problem that it became a continuous noise 
source of release through all the processes of electric heat control were held. 

Since many remarkable apertures are in target temperature and actual carpet temperature at the time 
of about [ to which, as for the conventional alternating current power control unit 1, ambient 
temperature started heating low ], an arithmetic circuit 6 tends to energize with the greatest duty 
factor to a load 2, and power will be considerably consumed on an electronic carpet by this further 
again. For this reason, for the commercial alternating current power source supplied to ordinary 
homes, the power which a remarkable voltage drop may be caused temporarily, for example, the 
illuminance of the lighting lamp of the same chamber may fall suddenly, or the screen size of the 
television receiver under viewing and listening may be changed, and exceeds current capacity in 
being extreme is **. The technical problem that it was spent and a breaker might fall was held. 
[The means for solving a technical problem] 

The power switch which this invention solves the above-mentioned technical problem, intervenes 
between AC power supply and a load, and energizes a part for a half wave at the maximum to said 
load in response to a trigger pulse, The null voltage sensor which detects this and outputs a zero 
cross detection pulse in case the output voltage of said AC power supply crosses null voltage, 
Counting of the zero cross detection pulse of this null voltage sensor is cyclically carried out within 
the limit of constant value, a series of counting as which ends are specified by 2 enumerated data of 
the arbitration by which remote setting is carried out — it is characterized by providing the output 
voltage of said AC power supply, and the control section which supplies the zero cross trigger pulse 
of an inphase to said power switch during a period. 
[Function] 

This invention the zero cross detection pulse acquired in case the output voltage of AC power supply 
crosses null voltage within the limit of constant value, counting is carried out cyclically and remote 
setting is carried out a series of counting as which ends are specified by 2 enumerated data of 
arbitration — during a period To the power switch which intervenes between AC power supply and 
its load, the zero cross trigger pulse of the output voltage of AC power supply and an inphase is 
supplied, and adjustable control of the duty factor to a load is carried out to it being also at the 
trigger phase doubled with the power-source phase. 
[Example] 

Hereafter, the example of this invention is explained with reference to Figs. 1 thru/or 5. Circuitry 
drawing showing [ 1 ] one example of the alternating current power control unit of this design and 
drawing 2 are signal waveform diagrams of each part of a circuit shown in drawing 1 . 
The alternating current power control unit 1 1 shown in drawing 1 is applied to electric heat control 
of an electronic carpet, and carries out closing motion control of the power switch 3 which 
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intervenes between the loads 2 which consist of AC power supply 4 and a carpet-like heating 
element by the control section 13 which uses the output of the null voltage sensor 12 as a clock, the 
null voltage sensor 12 is detected, and it is it at the detection event and it shows that the output 
voltage of AC power supply 4 crossed null voltage in drawing 2 (B) — ** ~ the zero cross detection 
pulse of short pulse width is outputted. In the example, since the triac is used as a power switch 3, he 
is trying to supply the zero cross trigger pulse of the output voltage of AC power supply 4, and an 
inphase to the trigger input terminal of the power switch 3 like the output zero cross detection pulse 
of the null voltage sensor 12 through the zero cross trigger pulse generating circuit 14 linked to AC 
power supply 4, and the trigger phase of the power switch 3 is always in agreement with a power- 
source phase. 

a series of counting as which counting of the control section 13 is cyclically carried out within the 
limit of the constant value equivalent to the very short time amount which the zero cross detection 
pulse of the null voltage sensor 12 is not filled with gate time conversion into 1 second, and ends are 
specified by 2 enumerated data of the arbitration by which remote setting is carried out — a trigger 
pulse is supplied through the zero cross trigger pulse generating circuit 14 during a period to the 
power switch 3. an example — counting ~ counting of 1 1 1 1 which is an upper limit — with 4 bit 
counter circuits 1 5 which output a reset signal at the event It compares with the predetermined value 
to which a latch circuit 16 latches the enumerated data of this counter circuit 15, and is **. The 
comparator circuit 1 7 which outputs a set signal when a person is in agreement, It is set or reset in 
response to the set signal of this comparator circuit 17, and the reset signal of a counter circuit 15, 
and constitutes with the flip-flop circuit 18 grade which drives the zero cross trigger pulse generating 
circuit 14 with a set output or a reset output. A latch circuit 16 serves to continue holding the data 
concerned as comparison criteria of a comparator circuit 17 until it can give the 4-bit data 
corresponding to the temperature of choice through an arithmetic circuit 19 and then a latch 
command is given. 

In addition, in the example, 4 bit data of 0000-1 1 1 1 which are latched to a latch circuit 16 
correspond at the energization initiation stage to a load 2, and let 4 bit data be small values as the 
temperature of choice becomes high. Moreover, the temperature setter 20 connected to the arithmetic 
circuit 19 consists of electronic* volumes etc., and the temperature of choice set up by volume 
actuation is changed into 4-bit digital data in an arithmetic circuit 19 like 001 1. Moreover, counter 
time Since a way 15 is reset when counting of the 16 half waves is carried out, when a power line 
period is temporarily made into 50 cycles, 8/50 seconds become 1 control period T. Therefore, the 
constant value 1111 set as a counter circuit 15 is equivalent to the 1 /several about very short time 
amount for 1 second by gate time conversion, and can be said to be being able to respond to a load 
effect that so short a cycle is also. 

By the way, event [ the event of enumerated data being set to 1111 ], i.e., when 16-piece counting of 
the zero cross detection pulse is carried out, the counter circuit 15 which carries out counting of the 
output zero cross detection pulse of the null voltage sensor 12 supplies a reset signal to a flip-flop 
circuit 18. Therefore, with arrival of 1 control period T which corresponds by 8 times the powerline 
period, a flip-flop circuit 1 8 is reset and the actuation over the zero cross trigger pulse generating 
circuit 14 stops. Consequently, supply of the zero cross trigger pulse to the power switch 3 is cut off, 
and the energization to a load 2 is interrupted. 

if the energization to a load 2 is interrupted on the other hand — enumerated data 1111 — counting — 
counter circuit 1 5 made into an upper limit Counting is again started from 0000, and event [ the 
event of being in agreement with 001 1 ], i.e., when counting of the 4th zero cross detection pulse is 
carried out after reset of a flip-flop circuit 18, a comparator circuit 17 outputs a set signal here [ the 
predetermined value and here ] where the enumerated data were latched to the latch circuit 16. 
Consequently, a flip-flop circuit 18 is set, it is that the zero cross trigger pulse generating circuit 14 
drives again, a zero cross trigger pulse is given to the power switch 3, and the energization to a load 
2 is resumed. 

According to the above-mentioned alternating current power control unit 1 1 , therefore, the power 
switch 3 In order to perform the switching action which makes 12/16, and T "on" period Ton among 
the control periods T which make one period 8 times of the powerline period of 50 cycles or 60 
cycles, and sets remaining 4/16, and T to "off period Toff, The 1/several about very short control 
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period T of 1 second can be finely carried out for the power control for maintaining carpet 
temperature at the temperature of choice in a unit. Since the thermal time constant of a load 2 is 
large, Former As an electric heat control unit of the electronic carpet which was not made into the 
object of fine temperature control, it is very exact and temperature control with few errors is 
possible. 

moreover — one — control — a period — T — occupying — energization — a period — Ton — restricting 

— things — power consumption ~ control — free — possible — therefore — a breaker — capacity — 
constraint — it is — general — a home — an activity — the time — carrying out — even if -- power — 
selection — a breaker — capacity ~ not exceeding — insurance — and efficient — power consumption - 

- possible - home electrical machinery and apparatus with comparatively big power consumption, 
such as a rice cooker and an iron, etc. — feeling easy — it can use together . 

Since the trigger phase of the power switch 3 by the zero cross trigger pulse generating circuit 14 is 
in agreement with a power-source phase, a radio noise etc. is not generated further again. Moreover, 
after an arithmetic circuit 19 makes the enumerated data corresponding to laying temperature latch to 
a latch circuit 16 in response to the setting-out input by the temperature setter 20 The temperature 
gradient of the carpet temperature and laying temperature which a temperature sensor 7 detects is 
computed. It is size about the power which it will supply to a load 2 from laying temperature if 
carpet temperature is smallness. It carries out, and from laying temperature, carpet temperature 
performs an operation required for power control as power which will be supplied to a load 2 if it is 
size is made into smallness. 

In addition, the electric power switch 22 is connected to the electric power supply line to which the 
alternating current power control unit 21 shown in drawing 3 connects AC power supply 4 and a 
load 2, and the energization to a load 2 is started because a user closes an electric power switch 22. 
The electric power switch 22 is connected to the arithmetic circuit 19, and an arithmetic circuit 19 
carries out adjustable [ of one side of the 2 enumerated data which carry out remote setting of the 
closing signal of an electric power switch 22 to a control section 13 at the time of a carrier beam ] 
gradually, and serves to make the duty factor to a load 2 increase gradually, that is, in the example, 
as shown in drawing 4, when an electric power switch 22 is closed, an arithmetic circuit 19 should 
change gradually 4 bit data set as a latch circuit 16 to a small value, and be elaborate — be alike — 
duty factor Ton/T to a load 2 is increased gradually. For this reason, it is an arithmetic circuit even if 
the remarkable aperture has arisen to target temperature and actual carpet temperature at the time of 
about [ to which ambient temperature started heating low ]. In order for 19 to carry out the soft start 
of the heating, the power consumed on an electronic carpet does not take a suddenly big value. 
Therefore, the inconvenience of the illuminance of a lighting lamp falling suddenly with the voltage 
drop of a commercial alternating current power source, or changing the screen size of the television 
receiver under viewing and listening like before is beforehand avoidable. 

Moreover, multipoint connection of the electrical-potential-difference detector 32 is carried out to 
the electric power supply line which ties AC power supply 4 and a load 2 like the alternating current 
power control unit 31 shown in drawing 5. When the electrical potential difference which this 
electrical-potential-difference detector 22 detected is made to supervise in an arithmetic circuit 19 
and the output voltage of the electrical-potential-difference detector 32 descends below to the 
constant value set up beforehand Adjustable [ of one side of the 2 enumerated data which carry out 
remote setting to a control section 13] can be carried out, and it can also constitute so that the duty 
factor to a load 2 may be reduced. When the alternating voltage supplied to a load 2 descends below 
on the fixed electrical potential difference set up beforehand, is an arithmetic circuit 19 work in this 
example, so that 4 bit data set as a latch circuit 16 may be changed and duty factor Ton/T to a load 2 
may be lowered? It kicks. Therefore, when ambient temperature has just started heating low, or when 
many men ride on an electronic carpet at once Since an arithmetic circuit 19 reduces a duty factor 
[ as opposed to a load 2 in a remarkable aperture arising to laying temperature and actual carpet 
temperature ] automatically The power consumed on an electronic carpet is also mitigated. Like 
before, the illuminance of a lighting lamp falls suddenly with the voltage drop of a commercial 
alternating current power source, or Or it has not been said that the inconvenience of changing the 
screen size of the television receiver under viewing and listening will be able to be avoided 
beforehand, the power exceeding current capacity will be consumed, and a breaker will fall. 
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Moreover, as the electronic carpet which is a load 2 was shown in drawing 3 in these examples, it is 
the structure of energizing to heater wires 23 and heating a carpet, and a temperature sensor 7 
receives the current which leaks from heater wires 23 through the sensible-heat resin material 24 in 
the sensible-heat line 25, and is made into the structure which senses carpet temperature according to 
the current value which flows into the sensible-heat line 25. 

Moreover, it sets in each above-mentioned example, and is a counter circuit. It is good to be able to 
use not only 4 bits but 2 bits, a triplet, or a thing 5 bits or more, and to adopt the number of bits 
according to the resolving power in power control as 15. A flip-flop circuit 18 may connect a counter 
circuit 1 5 to a set input terminal, may connect a comparator circuit 1 7 to a reset input terminal, and 
since the latch data of a latch circuit 16 correspond in that case at the energization termination stage 
to a load 2, it takes a value also with big latch data further again as the temperature of choice 
becomes high. 

Furthermore, although the case where the alternating current power control units 11,21, and 31 were 
applied to the electric heat control unit of an electronic carpet was taken for the example in each 
above-mentioned example, other electrothermic domestic appliance implements, such as an electric 
kotatsu and air-conditioning equipment, etc. may be further applied to cookware, a sanitary fixture, 
etc. 

[Effect of the Invention] 

As explained above, this invention the zero cross detection pulse acquired in case the output voltage 
of AC power supply crosses null voltage 2 enumerated data of the arbitration by which remote 
setting is carried out by carrying out counting cyclically within the limit of constant value — ** a 
series of counting as which an edge is specified — during a period The zero cross trigger pulse of the 
output voltage of AC power supply and an inphase is supplied to the power switch which intervenes 
between AC power supply and its load. Since it considered as the configuration which carries out 
adjustable control of the duty factor to a load with the trigger phase doubled with the power-source 
phase, since the thermal time constant of a load is large, When it applies to the home electric heat 
control unit which was not made into the object of fine temperature control conventionally, A very 
short control period which does not fill 1 second with the power control in the neighborhood of the 
temperature of choice especially can be finely carried out in a unit. Are exact by this. Possible 
[ temperature control with few errors ] therefore like the alternating current power control unit of the 
conventional on-off control method With restricting the energization period which the comfortable 
incubation by not rough temperature control as which warmth and coldness are sensed on the skin by 
turns but uniform temperature control is possible, and is occupied to 1 control period an activity at 
the ordinary homes where control of power consumption is possible free, therefore constraint has it 
in breaker capacity — the time — carrying out — even if ~ The insurance and the efficient power 
consumption which do not exceed breaker capacity by power selection are possible, and it is **. **, 
Since how to give the trigger pulse to a power switch further again is the zero cross trigger pulse 
method which sets up a trigger phase near null voltage unlike a trigger pulse and an asynchronous 
system with an unrelated power-source phase, The effectiveness which was [ control / generating of 
a radio noise / good ] excellent is done so. 

moreover, this invention — a control section — counting of constant value — with the counter circuit 
which outputs a reset signal at the event The comparator circuit which outputs a set signal as 
compared with the predetermined value beforehand set up in the enumerated data of this counter 
circuit when both are in agreement, The flip-flop circuit set or reset in response to the set signal of 
this comparator circuit, and the reset signal of a counter circuit, By driving with the set output or 
reset output of this flip-flop circuit, and constituting from a zero cross trigger pulse generating circuit 
which supplies a zero cross trigger pulse to that account power switch of actuation period Nakamae 
the predetermined value set as a comparator circuit as comparison criteria — an energization 
initiation stage (or energization termination stage) — moreover, receiving KAUN counting of a TA 
circuit an upper limit by making it correspond at an energization termination stage (or energization 
initiation stage) It is freely possible, and digital power setting out in which this goes via an arithmetic 
circuit etc. becomes very easy, and modification of the resistance welding time does so the 
effectiveness of being able to introduce more advanced and complicated power control by moreover 
combining derivative control and integral control with proportional control. 
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Moreover, this invention operates, when said AC power supply carries out energization initiation to 
said load. By having carried out adjustable [ of at least one side of the 2 enumerated data which cany 
out remote setting to said control section ] gradually, and having prepared the arithmetic circuit 
which makes the duty factor to said load increase gradually Since an arithmetic circuit increases the 
duty factor to a load gradually even if the remarkable aperture has arisen between the condition of a 
target load, and the actual load at the time of about [ which started energization ] Power is not 
suddenly consumed [ therefore ] by the load. Like before The illuminance of a lighting lamp falls 
suddenly with the voltage drop of a commercial alternating current power source, or Or it is ****** 
beforehand about the inconvenience of changing the screen size of the television receiver under 
viewing and listening. ****** is made and effectiveness, such as having not said that the power 
exceeding current capacity will be consumed and a breaker will fall, is done so. 
Furthermore, when said output voltage which the electrical-potential-difference detector which 
detects the output voltage of AC power supply, and this electrical-potential-difference detector detect 
descends below to the constant value set up beforehand, this invention By having carried out 
adjustable [ of at least one side of the 2 enumerated data which carry out remote setting to a control 
section ], and having prepared the arithmetic circuit to which the duty factor to a load is reduced 
When the energization to a load has just been started, or when the power consumption of a load 
increases rapidly, even if a remarkable aperture arises between the condition of a target load, and a 
actual load Since an arithmetic circuit reduces the duty factor to a load automatically, the power 
consumed by the load is also mitigated. Like before The illuminance of a lighting lamp falls 
suddenly with the voltage drop of a commercial alternating current power source, or Or the 
inconvenience of changing the screen size of the television receiver under viewing and listening can 
be avoided beforehand, the power exceeding current capacity is consumed, and a breaker falls. 
Effectiveness, such as having not said, is done so. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Drawing 1 is one fruit of the alternating current power control unit of this invention. 
Circuitry drawing showing the example of ** and drawing 2 are an example to drawing 1 . 
the signal waveform diagram of each part of ****** ? and drawing 3rd [ the ] and 4 — it 
Other example **** of the alternating current power control unit of invention of **** 
A ****** block diagram and the signal waveform diagram of each part of a circuit, drawing 5 
The fruit of further others of** and the alternating current power control unit of this invention 
Circuitry drawing showing the example of** and drawing 6th [ the ] and 7 are each. 

1 of the alternating current power control unit of the conventional on-off control method 
Circuitry drawing showing an example and its temperature control progress are shown. 
It is a wave form chart. 

2 ... a load and 3 ... a power switch and 4 

.. AC power supply, 11,21,31 ... Alternating current power 

A control unit, 12 ... A null voltage sensor, 13 

. A control section, 14 ... Zero cross from trigger pulse 

A raw circuit, 15 ... A counter circuit, 16 ... RA 

A TCHI circuit, 17 ... A comparator circuit, 18 

.. A flip-flop circuit, 19 ... Arithmetic circuit 

20 ... A temperature setter, 22 ... Power- source SUITSU 

CHI, 32 ... Electrical-potential-difference detector. 
[Translation done.] 
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3. In the drawings, any words are not translated. 
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[Translation done.] 
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